Characterization of promoter elements mediating ethanol regulation of hsc70 gene transcription.
Chronic exposure to ethanol increases transcription of the molecular chaperone Hsc70 in NG108-15 neuroblastoma X glioma cells. This and other ethanol-induced changes in gene expression may contribute to central nervous system tolerance and dependence in alcoholics. Here, we characterized sequences in the hsc70 promoter that are required for ethanol-induced transcriptional regulation. Deletion analysis of the hsc70 promoter showed that the 74-base pair region proximal to the transcription start site was sufficient for ethanol responsiveness. Point mutation or deletion of a consensus Spl-binding site at -67/-61 base pairs greatly reduced the induction by ethanol. Hsc70 promoter constructs with diminished ethanol responsiveness in NG108-15 cells similarly had decreased transcriptional activation by exogenous Sp1 in Drosophila SL2 cells. Some artificial promoter constructs containing multiple Sp1 sites were highly responsive to ethanol, but others were not, suggesting that the organization of the proximal promoter region was an additional factor that affected the ethanol response. Gel mobility shift analysis confirmed that an Sp1-like protein bound to the -67/-61 consensus Sp1 site. However ethanol exposure did not alter Sp1 DNA-binding activity. Together, our findings show that ethanol induction of Hsc70 requires a functional Sp1-binding site. Additional proximal promoter elements may also play a role in determining whether an Sp1-containing promoter will respond to ethanol.